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Abstract 
Ascariasis remains to be one of the health problems in Indonesia. The synthetic antihelminthic drugs that are used to treat 
ascariasis have some side effects and teratogenic effect. Thus, other substances are required to be the alternative treatment. The in 
vitro experimental research was conducted to determine the antihelminthic effect and LC50 of black seeds (Nigella sativa) 
ethanolic extract against Ascarissuum. Ten Ascaris suum were soaked in each ethanolic extract of black seed with concentration 
of 0,5%, 1%, 2%, 4%, and 8%. NaCl 0,9% solution was used as negative control. The amount of dead A. suum was calculated 
every 12 hours for 48 hours. The procedure was conducted in 3 times replication. The data collected was analyzed using Fisher-
Exact test and Probit analysis. The statistical analysis results (p<0,05) indicated that antihelminthic effect was found after 48 
hours of observation on the extract concentration of 0,5%, 1%, and 2%, and after 12 hours on the extract concentration of 4% and 
8%. LC50 of black seeds ethanolic extract (N. sativa) against A, suum was 1,693% (95% CL= 1,210% - 2,325%). In conclusion, 
the black seeds (N. sativa) ethanolic extract had antihelminthic effect against A. suum. The black seeds ethanolic extract had 
LC50 at concentration of 1,693%. 
© 2014 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the School of Pharmacy, Bandung Institute of Technology. 
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1. Introduction 
Parasitic worm disease in humans is still widely available in developing countries and tropical regions including 
Indonesia1. At least 20-30 percent of children in Indonesia suffer from intestinal worms infections. In some areas, 
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the percentage of intestinal worms infection in children can be more than 50 percent1. If ascariasis infecting a child 
at an early age, it can lead to malnutrition and growth retardation, so that in the end will reduce child learning 
skills1,2. 
One of the most common worm in Indonesia is Ascaris lumbricoides3. Based on the data in 2005, about 1.2 
million people worldwide are infected with A. lumbricoides. Ascariasis has caused about 10,000 deaths each year4. 
Parasitic worm disease is a complex problem. Eradication (control) of the parasite is very complicated because it 
requires multisector participation1. Eradication can be gained by using antihelminthic drugs1. 
The synthetic antihelminthic drugs widely used today generally have side effects and teratogenic effects, for 
example mebendazole. Mebendazole has teratogenic effects in animals that are contraindicated for pregnant women 
and should not be used in children below two years2. Therefore, alternative treatment for ascariasis is required . 
Indonesian people used to take the natural ingredients to kill the parasitic worm. Zingiber cassummunar (bengle 
rhizome) is one of the traditional medicine plants used as antihelmintic5. Black cumin seeds are also a natural 
ingredient that has been used since thousands of years ago as a prophet treatment, and started to be recognized by 
the majority Muslim people in Indonesia recent years after it was first introduced in 20036. Since the 2000-3000 
years BC, black cumin seeds have been recorded in many ancient literature by previous experts, such as: Ibn Sina 
(980-1037 AD), Al-Biruni (973-1048 AD ), Al-Antiki, Ibn Qayyim, Al-Baghdadi, and expert from Greek (first 
century BC)7. 
Antihelminthic effect of black cumin seeds has been widely studied. The study by Agarwal et al. in 1979 showed 
black cumin seeds can kill tapeworms and earthworms7. A study was developed in mice infected with S. mansoni, 
they were given black cumin seeds orally, it showed a reduction in sum of eggs and adult worms S. mansoni in the 
liver tissue and intestine7,8. 
Another study found that the ethanol extract of black cumin seeds have anticestodal effects7,9. However, the 
efficacy of ethanol extract of black cumin seeds against A. lumbricoides has not been investigated, whereas in fact 
black cumin seeds contain alkaloid compounds. Alkaloids have the ability to inhibit microtubule polymerization of 
A. lumbricoides, so it will make the worm paralyze and eventually dead10. Black cumin seeds also have antioxidant 
lowering effect in the worms which wasa defense mechanism of nematodes against human immune responses8,11. 
Research study to determine the effects of a medicinal plant against A. lumbricoides is generally replaced by A. 
suum because there are some limitations in the isolation of human A. lumbricoides. A. suum is a parasitic nematode 
that was first discovered in pigs. Based on the study Alba et al. in 2009, A. suum and A. lumbricoides derived from 
the same genus Ascaris.They have similar morphology and some protein molecules bonding pattern, thus reflecting 
close genetic relationship. Therefore, the expected effects of the drug studied in A. suum will be approximately equal 
to the effect of the drug on A. lumbricoides12. 
 
2. Experiments 
2.1. Material 
The study used two kilograms of black cumin seeds to make ethanol extract, the seeds have been confirmed from 
the proper species of N. sativa Linn. in the Laboratory of Plant Taxonomy Department of Biological Science, 
Padjadjaran University Jatinangor. Black cumin seeds that have been mashed were mixed with four liters of ethanol 
and soaked for four days. Then it was evaporated to form a concentrated precipitate of black cumin seed extract. The 
precipitate were weighed, 180 grams of ethanol extract of black cumin seeds were obtained. Subsequently, five test 
solution were made with different concentrations of extracts. Ethanol extract of black cumin seed concentration of 
0.5%, 1%, 2%, 4%, and 8% were made by mixing each one in sequence 1 g, 2 g, 4 g, 8 g, and 16 g of ethanol extract 
of black cumin seeds with 200 ml of 0.9% NaCl. The sixth test solution containing 200 ml of 0.9% NaCl was used 
as negative control. The extracts making process were performed in the Laboratory of Organic Chemistry 
Department of Chemistry, Padjadjaran University Jatinangor. 
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A. suum worms as the object of this study were taken from the intestines of pigs slaughtered in Animal 
Husbandry Department Bandung and have been identified in Animal Structural and Development Laboratory in 
Biological Science Universitas Padjadjaran. The inclusion criteria for this study were live A. suum, adult, not 
distinguishing male and female, and not seemed anatomically deformed. 
2.2. Methods 
The sample size of each group in this study was calculated using Federrer formula, with six group of treatment, 
the minimum number of samples in each treatment group was 4 worms. This study used ten worms for each group. 
Worms that have been included were soaked in each test solution. After that, all the beaker glass containing soaking 
worms were put into water bath with temperature 37ºC. The worms were declared dead if they seem to stand still 
and if they remain motionless when the beaker glass was shaken and when they were put into the water with a 
temperature of 50ºC. The number of dead worms in each test solution was recorded at observation time 12, 24, 36, 
and 48 hours since the worms were put into each test solution. This procedure was repeated 3 times with different 
sample worms in each group of treatment. 
Statistical analysis used was Fisher's Exact test with a 95% confidence interval (p <0.05). Determination of the 
LC50 of the ethanol extract of black cumin seeds was using Probit analysis. Both analyses were obtained by using 
SPSS 15.0. 
3. Results and Discussion 
Table 1 showed the number of dead worms after period of 12, 24, 36, and 48 hours in three repetitions. 
Table 1:The Number of Dead A. suum  Observed Every 12 Hours for 48 Hours 
Group of Study Number of Dead Worms (average from three repetition) 
12 Hours 24 Hours 36 Hours 48 Hours 
Extract  0.5 % 0.67 0.67 1 3.33 
Extract 1 % 0.33 0.67 1 2.3 
Extract 2 % 0.33 0.33 1.33 3.67 
Extract  4 % 1.6 4.67 6.67 8.33 
Extract  8 % 1 4.33 7.00 9.00 
Negative Control 0 0 0 0 
Table 1 showed that the longer the observation time the more number of dead worms. In addition, the number of 
dead worms in each period got more in number with the increase level concentration of the ethanol extract of black 
cumin seeds given. 
The results of Fisher-Exact test to determine the antihelminthic effect of ethanol extract of black cumin seeds 
against A. suum at each test concentration can be observed in Fig. 1. 
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Fig. 1.Antihelminthic Effect of Ethanol Extract of Black Cumin Seed against A. suum *p<0.05. 
It can be observed in figure 1 that in spite of the number of dead worms in the group treated with concentration of 
1% after 48 hours of observation lesser than the group treated with the concentration of 0.5%, both have the 
antihelminthic effect which were statistically significant (p <0.05 ). In addition, each concentration of 0.5%, 1%, and 
2% ethanol extract of black cumin seeds have a significant antihelminthic effect after the 48th hour. At higher 
concentrations, 4% and 8%, a significant effect of antihelminthic can already be seen starting after 24 hours. 
 
 
 
 
 
 
 
Fig. 2. Graphic lethal concentration of ethanol Eetract of black cumin seed against A. suum. 
The results of this study prove that the ethanol extract of black cumin seeds have the effect of antihelminthic 
against A. suum. The study showed the number of dead worms in the group soaked with ethanol extract of black 
cumin seeds compared with 0.9% NaCl soaked. The results of Fisher-Exact test was the ethanol extract of black 
cumin seeds have a significant antihelminthic effect at concentration of 0.5%, 1%, and 2% at 48 hours, and the 
concentration of 4% and 8% starting at the 24th.Based on Probit analysis in Figure 2, LC50 ethanol extract of black 
cumin seeds against A. suum was 1.693% (95% CI = 1.210% -2.325%). 
The result of this study was equivalent with the results of the previous studies. Based on Akhtar study in 1991, he 
found that the ethanol extract of black cumin seeds have anticestodal effect. Other study conducted by Mohamed in 
2005 in mice infected with S. mansoni treated orally with crushed black cumin seeds showed a reduction in worm 
egg and adult worm of S. mansoni in the liver tissue and intestine7,8. Along with study conducted by Agarwal et al. 
in 1979 showed that the essential oil from black cumin seeds couldkill tapeworms and earthworms7. 
Black cumin has the antihelminthic effect because it contained the alkaloid compounds7,13. Alkaloids have the 
ability to inhibit microtubule polymerization of A. suum which has the function in the growth and movement of 
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cells. This mechanism is similar to benzimidazole which used as chemotherapeutic agents for the treatment of 
parasitic infection10. In addition, black cumin seeds can also inhibit antioxidant enzymes which has role in defense 
mechanism against oxidants generated by nematode host8,11. Through these two mechanisms probably antihelmintic 
effect of ethanol extract of black cumin seeds was generated. 
4. Conclusion 
It can be concluded that the ethanol extract of black cumin seeds has the effect of antihelmintic against A. suum 
and lethal concentration (LC50) of ethanol extract of black cumin seeds against A. suum was at concentration of 
1.693% (95% CI = 1.210% - 2.325%). 
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